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AMENDMENTS TO THE CLAIMS 

1 . (Currently amended) A method for inspecting a bum , ; ising the steps of : 

illuminating a substrate in an oblique direction where balls are arrayed by using an 
annular type illumination device to form a rin g-shaped annular p attern ; 

photographing the substrate from above the substrate; 

correcting a gradation of the photographed image of as the annular pattern by using a 
function with a saturation characteristic; 

making a segmented image which includes an image corresponding to at least one ball; 

and 

determining whether each bump electrode is an acceptable product or not by pattern 
paaiehing by calculating a normalized correlation coefficient between, the segmented image and a 
template image prepared. in advance. 

2. (Original) The method according to claim I, wherein the template image for pattern 
matching is prepared by using a mathematical formula model representing a luminance 
distribution. 

3. (Original) The method according to claim .1, wherein said step of determining further 
includes the step of pattern matching by calculating a plurality of normalized correlation 
coefficients between the segmented image and a plurality of template images corresponding to 
sizes of a bump electrode to be inspected so that the size of the bump electrode can be 
determined. 

4. (Original) The method according to claim 2, wherein said step of determining further 
» ados the step of pattern matching by calculating a plurality of normalized correlation 

coefficients between the segmented image and a plurality often: 'Sate i tges corresponding to 
sizes of a bump electrode to be inspected so that the size of the bump electrode can be 
determined. 
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5. (Original) The method according to claim 1, wherein the template image for pattern 
matching is prepared using the following formula representing a luminance distribution: 

1 fJR, r, d) - 255 x exp{- (R-r/d) 2 >, 

where I is a luminance value of a template image; R is a distance from a center of the 
template image to an arbitrary point on the template image; r is a parameter for determining a 
radius of an annular pattern; and d is a parameter for determining a thickness of an annular 
pattern. 

6. (Original) The method according to claim I, wherein said function with a saturation 
characteristic used in said step of correcting a gradation of the photographed image is obtained 
from the following formula: 

W-255x(I i!5 /255) Y > 

where I in is the luminance value of the photographed image; W is the luminance value 
after gradation correction; and y is a parameter for adjusting the saturation characteristic. 

?. (Original) The method according to claim I, wherein said step of determining whether 
each bump electrode is an acceptable product or not includes the step of using a single template 
image corresponding to art acceptable product to calculate the normalized correlation coefficient. 

8. (Original) The method according to claim 1, wherein said step of determining whether 
each bump electrode is an acceptable product or not includes the step of using a plurality of 
template images corresponding to at least a large size product, an acceptable size product and a 
small size product, respectively, to calculate a plurality of normalized correlation coefficients. 

9. (Currently amended) An apparatus for inspecting a bump electrode comprising: 

an illumination device, said illumination device illuminating a substrate in an oblique 
direction where balls are arrayed to fo rm a ring-shaped annular pattern; 
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an image pick-up device, said: image pick-up device photographing the substrate from 
ibi ,i ;trat< 

an image processing device, said image processing device correcting a gradation of the 
photographed image ofa» the annular pattern by using a function with a saturation characteristic, 
making a segmented image which includes an image corresponding to at least one hall and 
determining whether each bump electrode is an acceptable product or not by pattern matching by 
calculating a normalized correlation coefficient between the segmented image and a template 
image prepared in advance. 

10. (Original) The apparatus according to claim 9, wherein the template image for pattern 
matching is prepared by using a mathematical formula model representing a luminance 
distribution. 

11. (Original) The apparatus according to claim 9, wherein the pattern matching is 
performed by calculating a plurality of normalized correlation coefficients between the; 
segmented image and a plurality of template images corresponding to sizes of a bump electrode 
to be inspected so that the size of the hump electrode can he determined. 

12. (Original) The apparatus according to claim 10, wherein the pattern matching is 
performed by calculating a plurality of normalized correlation coefficients between the 
segmented image and a plurality of template images corresponding- to sizes of a bump electrode 
to be inspected so that the size of the bump electrode can be determined. 

13. (Original) The apparatus according to claim 9, wherein the template image for pattern 
matching is prepared using the following formula representing a luminance distribution: 

I (R, r, d) - 255 x exp {- (R-r/d) 2 }, 

where i s a luminance value of a template image; R is a distance from a center of the 
template image to an arbitrary point on the template image; r is a parameter for determining a 
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radius of an annular pattern; and d is a parameter for determining a thickness of an annular 
pattern. 

14. (Original) The apparatus according to claim 9, wherein said function with a saturation 
characteristic for correcting a gradation of the photographed image is obtained from the 
following formula: 

255x{I in /255) y , 

where I jn is the luminance value of the photographed image; I out is the luminance value 
after gradation correction; and -y is a parameter for adjusting the saturation characteristic. 

15. (Original) The apparatus according to claim 9, wherein said nnage processing device 
determines whether each bump electrode is an acceptable product or not by using a single 
template image corresponding to an acceptable product to calculate the normalized correlation 
coefficient. 

16. (Original) The apparatus according to claim 9, wherein said image processing device 
determines whether each bump electrode is an acceptable product or not by using a plurality of 
template images corresponding to at least a large size product, an acceptable size product and a 
small size product, respectively, to calculate a plurality of normalized correlation coefficients. 

17. (New) The method according to claim 1, wherein said ring-shaped 
annular pattern is not fully circular due to partial darkness. 

18. (New) The apparatus according to claim 9, wherein said ring- shaped 
annular pattern is not fully circular due to partial darkness. 
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